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发光性能研究，实验结果表明：配合物 2 和 5 表现出 Tb3+的特征荧光光谱，然而
配合物 1 和 4 却没有观察到 Eu3+的特征荧光光谱。 
2. 采用大位阻的多取代的吡啶酮配体，在给定的条件下以游离硝酸根为抗衡
阴离子，合成了少见的高对称性六配位 Oh构型的一系列稀土配合物(7-12)，其在

























Lanthanide complexes with large ion’s radius attracted numerous attentions not 
only because of their aesthetically appealing architectures with nano-structure and 
topologies including mononuclear, dinuclear, trinuclear and polynuclear complexes 
but also because of their photo-luminescence, electronic, intriguing magnet and 
catalytic properties. While a lot of efforts have been made on the synthesis of 
luminescent lanthanide complexes with coordination numbers (CNs) higher than 7, 
but lanthanide species with CNs< 7 are still not common. Furthermore there is only 
one document about luminescent lanthanide complexes with six coordination numbers 
and Oh symmetry on lanthanide ions. Under this background, three bluky ligands were 
chosen as organic ligand to synthesis the lanthanide complexes with low coordination 
numbers in this dissertation. The studies systematically showed the preparation, 
structural and magnetic properties of the above mentioned lanthanide complexes. The 
specific contents are as follows:  
  1. With appropriate condition, The lanthanide complexes of low symetry (1-3) with 
9CNs was synthesized by the bluky ligand axa-calix[3]arene and nitrate anion. 
Replacing nitrate with chloride anion, Three lanthanide complexes (4-6) with low 
6CNs was obtained with symmetry C3. The crystals structure analysis indicated the 
anion played crucial roles in controlling the symmetry of lanthanide complexes. The 
comparation between lanthanide complexes with 9CNs and 6CNs showed the 
difference in magnet and luminescence, such as the complexes 2 and 5 emit the 
characteristic luminescence belong to Tb
3+
. Moreover, it didn’t show luminescen- 
ce belong to Eu
3+
 in complexes 1 and 4. 
  2. Bluky pyridone derivative was used to synthesis the lanthanide complexes of six 
CNs (7-12) with the rare-high symmetric Oh including three nitrate ions. After TGA 
characterization, The 7-12 was confirmed to be stable in air and some solution. The 
complexes of 8 and 10 showed the distinctly rare-earth characteristic emission and 















8 while the electronic dipole transition was suppressed because of its high symmetry. 
This is an odd luminescent phenomenon contrast with other luminescent Eu
3+
 
complexes. With consideration of high symmetry in 11, we got a new complexes 13 
with C3v configuration by replacing one methyl with etheyl in ligand L2. Finally we 
make the research on complex 13 to discover its magnetic properties.  













































正如我们所知，常见过渡金属元素(Cu, Fe, Zn等)[1-3]和主族金属元素(Na, Mg, 





配位数小于 7 稀土配合物非常难以合成且对水和氧敏感。如配位数为 3 的稀
土配合物大多只能存在于高温干燥气相中，如 ErCl3和 ErBr3等配合物
[12]；同样






图 1-1 配位数为 3 的 Y(左)和 Yb(右)的配合物 
 
图 1-2 配位数为 3 与配位数为 4 稀土配合物的转换为 4 的稀土配合物 
4 配位数和 5 配位数的稀土配合物也能通过类似策略进行合成，如图 1-2 所













第一章 绪 论 
2 
物[16]。又如适当引入一些溶剂分子或巧妙地设计合适的多齿螯合配体来固定稀
土离子生成 5 配位稀土配合物[17]（图 1-3）。 
。 
图 1-3 五配位稀土配合物 
6 配位数的稀土配合物比上述的 3-5 配位数的稀土配合物更早被发现，最早










































































 |D|公式计算，其中 S 代表自旋基态值，D 是轴向的各项异性值。为使翻转
能垒增大，人们尝试多种方法来提高稀土配合物的基态 S 值。遗憾的是随着 S
值的提高，磁各向异性值 D 却会减小，最终导致翻转能垒 U 值的增幅不明显，
甚至出现倒退，D 与 S 此消彼长关系严重影响单分子磁体的设计与发展[45; 46]。
稀土离子由于其独特的 4fn电子层，导致其配位环境对稀土离子的磁性产生影响，





图 1-7 溶剂分子的引入改变配位环境对单分子磁体能垒的改变 
稀土离子的配位环境比较复杂，单配位数就有 3-16 之多。如前文所述，低
配位数的稀土配合物合成条件苛刻，因此相关的报道较少，但由于其不饱和的配
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